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(57) A waUbora complotfon tool immbty comprfato > parfontad body (20) moda of an txpandabto material 
• filter ititmbly 128) mounted ovw tha body w>d oovoifnQ ks parforatkma (14), find • tool acting to expand tha 
body and tha firtar so that tha ftltar movas towards tha avrfaoe defining tha watlbora. Tha assembly may also 
Inciuda a orctectrva cover (32) for the fittar which te removable downhoae. Tha expandable material may b« 
corrugated and than assume a rounded ahapa sftar expansion by tha tooi Tha assarnbty may also comprise a 
raWbfca*nent (^ behwes* the body and 

perforated body may comprtee a eagmaot of a cottad tubing, which may ba flaadbU and ttha opan parte of tha 
parforattona may comprtsa up to 40% of tha total eurfaoearaa of the saotnarrt Tha ftttar matwial may ba a 
flexible opan calf structure aWn to a eponga material 
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TITLE: COILED TUBING SCREEN 

INVENTOR: Bennett M Richard and Beon A. VoM 

F1ELO OF THE invention 

The feU of Ms Invention reto to dowmhotejxreens preferably 
ered on coded tubing where the tubing can also be expanded against the 
ecreen to push It against the we&ore. 

BACKGROUND OF THE INVENT ION 

In typical completions in the past, metallic screens have been inserted 
on rigid or colled tubfng Into a zone h the wellbore for production. Prior to 
producing the zone, sand particles were delivered outside the screen In a 
techjikiue known as giavdp Screens have also been used that come 
prepacked with a sand layer as an ette^ 

techniques or to be used in conjunction vdlh the placement of sarid outside 
the screen. The pnivd paddng procedures esp 
ttons tett uncertainties as to whether the sand had been sufficiently distributed 
uniformly in the annular space so as to provide an effective gravel pack. 
Additionally, the gravel packing procedure took valuable time to accompBsh 
and required the use of surface eoutornert to harrfte the material f^ 
ment in the wellbore. Another disadvantage of traditional gravel packing 
procedures b that an annular space around the screen had to be left so that 
the gravel could be placed there. The end result was the Inside diameter 
within the screen was necessarily amal to allow tor the presence of the 
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annular space. This constriction In size could also adversely affect the pro- 
duction of the formation to (ha surface. 

In using certain drilling techniques, particularly in unconsofldated for- 
mations, the drilling mud would form a barrier adjacent the weHbore which 
cause subsequent plugging when the production began, even with screens 
and gravel packs being deployed. 

A more ideal situation tor producing a formaftnls toleavetheweQbore 
in its drffled state so as to create the least amount of disturbance to the for- 
mation which has Just been driOed. TracfitionaJ techniques leaving an annular 
gap which would be gravel packed, further involved risks of damaging the 
formation in the gravel packing process, such as when situations occurred 
that would allow fluid to convey the gravel to also apply hydraulic forces on 
the formation as wed as Incompatibilities between the formation and the fluids 
used to convey the gravel 

SUMMARY OF THE INVENTION 

One of the objects of the present invention is to allow a wen to be 
produced through a screen without foe need for a gravel pack. This objective 
is accomplished by the placement of an expandable screen that can move 
radiafly outwardly when placed at the desired location against the wettbore 
and be porous enough wBh sufficient open area to attow production from the 
formation. Another objective is to be able to easfly place the screen in the 
desired location. This objective is met in one way by using coiled tubing 
whkfccanbepreperforatedftxasupport Another objective is 

to protect the screen during defivery to the desired k)calton in the weBbore by 
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a prt^g a disposal 

proper kxation of tha^hftevveflbocB. These and other objectives 

flvos are farther described below h the description of me preferred errfcodi- 
ment 



PRIEF DESCRIPTION OPTHP ffl* 

FI9UB1 b«*ecft«a!vlewofadev^ 
tus expanded against the weflbors. 

RQure 2 is the section vfew along Hhes 2-2 of Rgurei. 

Rgure3fetne«8ctk)nv{ew<rfRgure28fK ) v^ 
inner tube against the filtering material 

Figure 4 is a segment which can be rolled Ic^itudirwIVoreplraByWD 
flexible tubing which gives underlying support to the filter or media, 

OpTAItg) PESCBIPT1QM QPTpr PpgERflpp PMRnn.^ 

The preferred erribodlmentls Kustrated In operation in Rgure 1. A 
celled tt*lng reel 10 cam« a conanw 
of vvhk^ is pretend made ftt)mapa*x^ 

As seen In Figure 4. segment 1 2 has a pturaffty of perforations 14 which can 
beartarrgedharyordereflherrenoom^ The segment 

12canbep*ciH*torfheh^^^ 

otherknown technique and In any order. The desirable goal is to haveep- 
P^oxtaater/aSO or 40 percent openwwrientoeeegrnert12broBedioto 
a tubular shape. The segment 12 can be rolled longitudinally so that eoges 
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16 and 18 are brought together to make a longftucDnal seam which is welded 
or otherwise dosed up. Alternatively, tha segment 12 can be spfraBy wound 
so that edges 16 end 18 come together in a continuous spiral seam, with the 
advantage in spiral winding being that a particular outside diameter of a 
tubular configuration can be obtained with any given width of segment 12. 
This should be compared to rofflng the segrnent 12 Into a tube where its width 
determines the dianwter of the tito 
aligned and joined in a technique wail known in tha art 

The openings or notes 14 can be put on the tubing made from segment 
12foroniyapon^oftr^cc^ti^string20. The segment 12 can be as 
long as the finished coiled length of the tubing 20 with openings 14 placed at 
the desired locations. Using conventional surface equipment and reel to. the 
flexible tubing 20 can be quickly run Into the welibore 22 to place the perfo- 
rated segment or segments at the desired locations. 

Figure 2 shows in section the tube 20 made from the segment or seg- 
ments 12 along with openings 14. Wrapped around the openings 14 is an 
opened grid structure which can be made from metallic or composite or other 
nonmetalfic materials. The purpose of the grid 26 is to provide a support off 
of tube 20 for the open cell fitter media 28. In the preferred embodiment, the 
media 28 is made of VTton and is an open cefi structure akin to a sponge 
material such as is available from Mosites Rubber Company of Fort Worth. 
Texas under Product No. 10292. The opening sire can be mads to suit The 
significant feature of the filtering material 28 is that it Is flexible. Thus, when 
the string 20 is preformed into a corrugated shape as shown in Figure 3. by 
using known techniques such as puffing it through a die, the filter materia] 28 
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can(h€nb©appCedov9r*asshowninRouB3. Thereafter, when the mate- 
rial 28 is property positioned in the weflbore. a known expansion tool illus- 
trated schematically as 30 in Ffgura 1 can be inserted hto the string 20 to take 
the Initial shape shown in Figure 3 and expand tee sttng 20 under the filter 
material 28 to a rounded shape « shown in Figured As a result, the filter 
material which tefleodbte expands wBhthe undenyng tubular 20 as tee shape 
of tubular 20 changes from that of Figures to that of Figure 2. 

A cover material 32 can overlay the filter material 28 for running In, eo 
as to protect the fitter material 28 from gauges or cuts during run-la The 
material can be a thin sheet which snaps upon the sflgMest expansion of the 
corrugated tubular 20. It can be a etastomeric material that literally rips at the 
slightest expansion of the underlying corrugated tubular 20 as shovm in Hgure 
3. Other nuaertafe for the cover 32 can be wtmout departing from 

the spirit of the invention or. in a perttouta/appDca^thec^itBetfcanbe 
eliminated. Amatenttwhicholssotoorisch^ 
also be employed as a cover 32 such teal ft wW no longer be In the way when 
it is desired to put the was In production. 

Significant expansions voiumetrlcaify can be obtained In changing the 
shape of the tutelar 20 torn tee corrupt shape, such as shown fteex^ 
piehRpure3totheroundedshaoiasshownteR While a particular 
four-lobe arrangement of tee corrugated shape is shown in Figure 3. other 
inlHal chapes are within the purview of the invention. The significant thing is 
that the underlying support structure which ciomprisestte 
of tee string 20. as shown in Figures, is capable of votumetn^atly expanding 
so as to bring the filter material 28 into contact wtteete weflbore as teOed. 

s 
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The initial corrugated shape also permits insertion in smaller weObores. The 
initial shape does not have to be corrugated, it can be round and be ex- 
panded downhote. 

This technique is partieulariy advantageous in under-balanced drilling 
where drculaflng mud is not used. In these sttuafions. paracutarty where 
stiaielsencaintereittead^ 

use of the apparatus and method as described. The initial shape of the 
weUbore is retained by the assembly when tne etritig 20 Is expanded under 
the finer material 28 so as to push the filter material 28 up agahst the weflbore 
34. towooir>g,thefomMD^cMbeatowedtoflo^ 
rial 28 without the presence of an annular space around the outside of the 
fflter material The traditional gravel packing is eliminated and the flow area 
wfihin the tubular 20 alter it has been exparried to a rouraied shape is larger 
than it otherwise would have been using a traditional gravel pack which 
requires the annular space tor the gravel neoessflaSng a sniaflerirtside diam- 
eter taside toe screen. 

It should be noted that H is within the purview of this Invention to pro- 
duce a formation through toe use of a colled tubing string such as 20 which 
is perforated with openings or holes 14. A tubing string 20 so perforated with 
openings 14 can be used in conjunction with traditional gravel pack tech- 
niques to produoe a formation. In the preferred embodiment, the open cett 
filter material 28 preferably made of an elastic preferably elastomeric material 
such as VTton is overlaid on the corrugated tubular 20 es shown in Figure 3. 
The so-etchable qualities of the fitter material 28 allow Its use in conjunction 
with an initially corrugated tube 20 as srxmntoflguni$oranoncoffttgatBd 
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^28 w^en expanded toteco^fomu Tneopen^ hmatofiaI28do 
^^^^^^^^^^ **fi*na*,cpen 

20 in the perforated area euflctomeolumn strer^ te be advarrced to the 
proper depth. 

**^"fi^tne purview of tr^^ 

wltrwutlr^oomigat^trwtabeaOurKler^ ^ 

•"•a* can be expanded in anHBaJ rou«led ^ to push rnaterta. as 
against the weDbore. 

Various known techniques to expand the base pipe 20 can be used 
Tneusecfaflextoterrrctottf*^ 
fn0 8fe*arKlhokfetr«tomu^ 

Po^«ahownlnRgu«i2. ^•m*«.t»*ima«uumvm9» 
finer material 28 around It act as a perforated <^ tor ^ purposes of 
production from the formation. 

The reinforcing grid 26 can be « layer that overlays the tube 20 as 
ehewntaRgurca.orttc^beaato^ 
28. Thercwc^mem^canber^ 

*^*fl«n^anopenw«avvH^ 
Ptoyed without departing from the spat of the Invention. 

it is also wtthin the purview of the bvemlcn to use an WBa^ 
cross section for the tube 20 una* the flier rnatentt 28^ 
expand the combir^ao^ However, the preferred em> 
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bodlmemmvoh^tte 

greater volumetric expansions can occur underneath the fitter material 28 to 
better position rt against the weObore. 

In the preferred embodiment the openings 14 am round. Rounded 
openings provide abetter structural integrity of to 
Initial openings which are slotted. Using materials such as stainless steel 
31 6L, yield strengths of 30,000 to 80,000 psi can be obttbied. 

It Is also within the scope of the inven&w 
ston force on the corrugated tube 20 to get ft Into the rounded posWon shown 
In Figure 2 such that the titer 28 engages the weObore with a residual force 
and, In certain conditions, pushes back the formation materials defining the 
weiibore to enlarge it 

The expansion techniques which are known can be used to change the 
configuration of the corrugated tube 20 under the filter material 28 to a 
rounded shape. These can Include devtoes which employ a wedge which is 
pushed or puBed through the tubular or any <^drW^ device which entails 
the use of rollers which can be actuated radiaBy outwardly to initiate the 
expansion of the corrugated tubular as the driver advances. 

Those skHed In the art wtt appreciate the advantages of the apparatus 
and method as described above. In lateral completions there is some uncer- 
tainly as to the dtetrfcution of the gravel around a screen. Additionally, the 
necessity of leaving an annular gap for placement of the gravel acts as a 
limitation on producfion from the zone intheweObore. in certain applications 
Involving unconsolidated shale formations, driUng with mud can create an 
impervious cake on the weiibore walls which wffl be detrimental to future 
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coiled tubing with the apparatus and method as deectfbed greatly enhances 
theproc^poss^f^thefcrn^ Accanfinfliy.anop^ceflffltertng 
"^suchaszs^canbaatnKchodh 
anundertytngcx^odtuWnflmatBrW^ 

Qaiedlr^ctXKSfjont™ TTw open cefl ffltar matertal 

28 can be pushed finrty against the formation where It can easily resist 

longitudinal flow due to the smalt pressure increments involved In flow In that 

dlrecton. The opening size In the fitter material 28 Is predictable and the 

assernbVcwtoprotectedfordelfvetytothed 

structure eliminated prior to or during the expansion of tJie filter mate^ 

wtththeunderlyfrifltibeMbetowtt. WhSe various types of mechanical 

•xpanstons of the underlying tube 20 tw a corrugated state to a rounded 

stato have been desorlbed. other techri^ 

agaJnstthe weflbore vvhfle supporting Iwflh «unoen>lngperto^ support 

f^navirflalargecpenefea, hfMoiderof 20 to 40 percent are ateo In the 

purvlewoftheinvenffoa TN»reWoidng layer which can be between the tube 

«Kl tte «er material 28, or wftwn fta flfc^ 

tneftomatenal 28 through me op 

shown in Figure 2. 

The foregoing disdc^ and de^ 
and exiteriatory thereof . and varlow 
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ate, as wen as in the details of the illustrated construction, may be iri«te 
without departing fro/n the spirit of the invention. 
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1. A WBttbore completion tool assembly. MmprWng: 

a perforated body rnade of an expandable material: 

a flHer assembly mounted over said perforated body so as to 
cover the perforations in said body; 

a tool acting on said body to expand It and saJdftter mounted 
arwmdttoa^eaBfHertomw 

2. Trie assembly of claJm 1, further oomprtstog: 

a protective cover for said filter assernbry which to removable 

downhote. 

3. The assembly of claim 1. wherein: 

said expandable material la corrugated to facHttala Insertion into 
thewellbor*,wheceup<*ta^ 
filter toward the surface defining the weflbore. 

4. The assembly of claim 3, wherein: 
saidDodyassurr^arounctedsiiapeaftw 

5. Theassembfy of dafrn 1, further comprising: 

a reinforcamerit between said body and said filter assembly to 
support said filter assembly in the area of eaJd body perforations. 
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6. The assembly of claim 1, wherein: 

said perforated body comprises a segment of a coiled tubing 

string. 

7. The assembly of claim 6, wherein: 

said segment has an open area in the range of up to about 40%. 

8. The assembly of claim 6, wherein: 
said segment is flexible. 

9. The assembly of claim 6. wherein: 

said segment is made from aflat member which is roiled into a 
tube with a sealed longitudinal joint 

10. The assembly of da&n 6, wherein: 

said segment b made from a flat member and rolled spirafly to 
a desired diameter having its spiral seam sealed. 

11. The assembly of claim 3, wherein: 

said perforated body comprises a segment of a coiled tubing 

string. 

12. The assembly of claim 11, further comprising: 

a reinforcement between sakJ body and said filter assembly to 
support said filter assembly In the area of said body perforations. 

12 
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2 
3 



13. The assembly of daim 12, further comprising: 

a protective cover for said filter assembly which is removable 

downhole. 



1 1*- Amettxxlofweloompletfen.coiT¥rf8^ 

2 "Jn^inatutetobodywnhpertbrBfi^andafaterasaen^ 

3 mounted over the pertorafions on the body; 

4 expanding the tubular body downhole. 

1 15. The method of data 14, further comprising: 

2 Provkllng a protective cove^ 

3 removing the protective covering downhole. 

1 16. The methodof daim 14, further comprising: 

2 corrugating said tubular body; 

3 altering said corrugating into a rounded shape by virtue of said 

4 expanding. 

1 17. The method of daim 14. further comprising: 

2 engaging the weObor* wfth the fiter assembly due to said ex- 

3 paneling; 

4 a segment of oofled tubing as saW tubule body. 
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assembly. 



18. The method of daim 14. further comprising: 

providing a support between said tubular body and said fitter 



expanding. 



19. The method of claim 14. further comprising: 

providing an open area on said tubular body of up to about 40%. 

20. The method of otaim 17. farther comprising: 
corrugating said tubular body: 

altering said corrugating into a rounded shape by virtue of said 
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21. A wellbore completion assembly comprising an 
expandable porous downhole screen* 

22. A wellbore completion assembly as claimed in claim 

21, wherein said screen comprises a filter material 
which, in use, is radially expanded towards the 
wellbore. 

23. A wellbore completion assembly as claimed in claim 

22, wherein the screen, in use, is e xpa n d e d so as to 
push the filter material directly against the wellbore. 

24. A wellbore completion assembly as claimed in claim 
22 or 23, wherein the filter material is flexible. 

25. A wellbore completion assembly as claimed in any of 
claims 21-24, wherein said screen is disposed on coiled 
tubing. 

26 . A wellbore completion assembly as claimed in claim 
25, wherein at least a portion of said coiled tubing is 
perforated. 

27 . A wellbore completion assembly as claimed in claim 

25 or 26, wherein said coiled tubing is expanded, in 
use, thereby expanding said screen. 

2B. A wellbore completion assembly as claimed in claim 

26 or 27, further comprising a reinforcing grid between 
at least part of said filter material and at least part 
of the perforated portion of said coiled tubing, said 
reinforcing grid substantially preventing extrusion of 
said filter material through said perforated coiled 
tubing . 

29. A wellbore completion assembly as claimed in any of 
claims 25-28, wherein at least a portion of said coiled 
tubing is initially corrugated in shape. 
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30. A wellbore completion assembly as claimed in any of 
claims 21*29 , further comprising a disposable or 
removable outer cover for protecting said screen during 
delivery downhole. 

31. A wellbore completion tool assembly substantially 
as hereinbefore described with reference to the 
accompanying drawings. 

32. A method of well completion substantially as 
hereinbefore described with reference to the 
accompanying drawings. 
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